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Presentation Notes
Invited to provide additional background on our work –  KN spoken about NWMO’s mandate and the APM project we are implementing for used nuclear fuel. Shortly, B will outline the specific project we are implementing, the technical features of the underground repository and components of APM program.Before we get into specific details of the APM repository program, what i have been invited to speak to, is how our work aligns with the broader  international context



Long-term management 
of used nuclear fuel

Working together on a shared global priority
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  Canada not alone in putting plans in place for the long term management of its used nuclear fuel.  Other countries are on the same track. Nations that generated some of power with nuclear energy are similarly putting in place plans for the  safe secure permanent storage of their used fuel. In international circles, this topic is often referred to as  “ shared global priority”:  Countries have a shared sense of responsibility – an ethical recognition that developing and implementing plans should not be left to future generations – With many nations working toward common goals, there is a great deal of international cooperation as nations work on putting their own plans in place. This strong willingness to collaborate and work togtherFor example:Intl agencies set out  guidance documents on requirements for repositories - Is Much partnering as countries work together on areas of mutual interest:Is much collaboration on technology development, research, testing right through to demonstration projectsTouch on some of this.



Internationally 
Recognized Approach 
UN International Atomic Energy 
Agency:
• Geological repositories recognised as 

safe permanent solution.

• Geological repositories provide:
- Isolation of radioactive materials 

deep underground

- Long-term stability of containment of 
waste.
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Technical approach that is basis of Canada’s plan for used nuclear fuel is the internationally recognized approach . Method for permanently managing used nuclear fuel is referred to a deep geological repository .  (drawing) Specifically designed containers and emplaced in underground repository.  System placement rooms, where each bundle is carefully managed – each monitored /retrievable for extended time .  Will leave to Ben to describe this system that protects people and the environment through a system of  multiple barriers.    Note here: Underground repositories internationally recognized as safest way to contain and isolate RW over long term. International agencies of one view on the need for an underground repository:  IAEA , set up under United Nations, is world centre of cooperation on managing nuclear materials. Issues guidance, administers treaties and ensures compliance. IAEA position:.......Nuc Energy Agency, special agency of OECD: foster cooperatoin across countires on safe and environmentally responsible mgt of nuclear facilitis.: stated ......... – that approach is tech feasible and can be implemented safely for current and future generations)Countries in European Union have binding standards for hi level waste mgt based on deep geological respositories. EC Directive requires countires to develop programs by 2015 for review.  “EC view is only disposal with its inherent passive safety can guarantee protection against all potential hazards”. Whether reprocess or not, disposal should be consideredAs countries around the world are advancing their own national programs for managing used nuclear fuel, is this underground repository concept they are working toward.



Internationally 
Recognized Approach 
Nuclear Energy Agency 
of OECD:
• Recognizes strong international 

consensus that placement of used 
nuclear fuel in a deep geological 
repository is appropriate route for 
long-term management

European Union Directive:
• EU Member States have to include 

planning and implementation of 
repository options in national 
policies
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International Repository Development
Country Waste Form Repository Target In-Service Date

Finland Used Fuel 2022: Willing host community – Olkiluoto

Sweden Used Fuel 2025+: Willing host community – Forsmark

France Reprocessed HLW & Used Fuel 2025: Region for repository identified - Bure

United
Kingdom

Reprocessed HLW & Used Fuel 2075: Siting underway;  (LL-ILW ~ 2040)

Canada Used Fuel 2035: Earliest possible; siting underway

Switzerland Used Fuel & Reprocessed HLW 2050: Six potential siting regions identified

China HLW/fuel (tbd) 2050

Japan HLW/used fuel To be decided
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Chart provides examples of countries that are actively working on their plans for the LT management of used nuclear fuel.Finland and Sweden often thought of countries leading way,-being first to advance detailed plans and begin work on their national repositories.   France has also been working on program for several years.  Focus of activity narrowed to an area around region of Bure, Und Research lab operating since 2006, tech demo centre, 500 m The UK very similar to Canada re: timing of policy approval.  In Canada the federal govt confirmed the APM pan in 2007, in UK was 2006. Programs bear many similarities , seeking willing host.  Switzerland been working on its natianl program for some time, with siting process still in progress.China and Japan examples of asain countries similiarly working on their programsUS not ontable:  after many years of focus on a site at YM in Nevada, US reinitated policy discussion and had BRC examine options for US.  The recommendation to Sec of Energy is was plan  influence greatly by Canada’s plan and Swedish plan... Awaiting Congress review, new legislation to begin, set up org to lead work  See timelines are long: takes years to work through policy process, sitiing, engagement of communities and evenutally construction. Countries advance on own timescales reflecting their own public policy and regulatory processes 



National projects in progress

Repository design in Sweden
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Slide shows  engineering layouts for underground repositories from  3 different countires: - On left:  desgin in FranceOn top right: design in Sweden, and below it, Finnish layoutAll are based on underground repository concept,  details of the layouts and engineering are tailored as required to accommodate their local geology and desing preferences.Ben will be discussing Canada’s plan in more detail in his presentation. We also have publication on Proj Descritpion which sets out the layouts and designs being considered for the APM program Sweden(applied const licen 2011, 500 m , volunteer site Formsmark ), Finland (underground characterization and research lab onkalo in construction for last 10 years), appliced for dgr construction licence 2012, 420 m deep) 



National projects 
in progress

Repository design in France

Repository design in Finland
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Slide shows  engineering layouts for underground repositories from  3 different countires: - On left:  desgin in FranceOn top right: design in Sweden, and below it, Finnish layoutAll are based on underground repository concept,  details of the layouts and engineering are tailored as required to accommodate their local geology and desing preferences.Ben will be discussing Canada’s plan in more detail in his presentation. We also have publication on Proj Descritpion which sets out the layouts and designs being considered for the APM program Sweden(applied const licen 2011, 500 m , volunteer site Formsmark ), Finland (underground characterization and research lab onkalo in construction for last 10 years), appliced for dgr construction licence 2012, 420 m deep) 



NWMO’s International Co-operation 

• NWMO signed co-operation 
agreements with:

- Finland

- Sweden

- France

• NWMO is active in international 
organizations:

- Nuclear Energy Agency (NEA) of OECD

- International Atomic Energy Agency (IAEA)

- United Kingdom

- Switzerland

- South Korea
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There are many ways that NWMO is active in international community 1 way we do this is  agreements signed with another country. NWMO currently has signed cooperation agreements with 6 countiries: Through these agreements we undertake to work on demonstration and research projects together, advance technical and engineering designs, and  share experiences and learning on siting processesAnother way we contribute is through work with intl organizations:NWMO staff participate in committees of the NEA of oecd:, multinational committees of specialists that address key elements of  sustainable waste mgt planning. Staff participate in workshops and expert groups at IAEA . located UN in Viennea also, Ken and  ceOs of our sister organizations in other coutnries meet annually for exchanges of progress with implementing national programs. we have set up international expert groups to provide advice and peer review our workThese Partnerships, and strong hisotry of cooperation and sharing very  valuable:... They.... (next) have Pictures from  3 collaborations where we partner with others to test and demonstrate different components of deep geological repositories.



NWMO’s International Co-operation 
• Partnerships:

- Let us share in research of mutual interest

- Allow us to collaborate in technical development and demonstration

- Encourage us to share learning and experiences

- Ensure NWMO stays abreast of best international practice
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There are many ways that NWMO is active in international community 1 way we do this is  agreements signed with another country. NWMO currently has signed cooperation agreements with 6 countiries: Through these agreements we undertake to work on demonstration and research projects together, advance technical and engineering designs, and  share experiences and learning on siting processesAnother way we contribute is through work with intl organizations:NWMO staff participate in committees of the NEA of oecd:, multinational committees of specialists that address key elements of  sustainable waste mgt planning. Staff participate in workshops and expert groups at IAEA . located UN in Viennea also, Ken and  ceOs of our sister organizations in other coutnries meet annually for exchanges of progress with implementing national programs. we have set up international expert groups to provide advice and peer review our workThese Partnerships, and strong hisotry of cooperation and sharing very  valuable:... They.... (next) have Pictures from  3 collaborations where we partner with others to test and demonstrate different components of deep geological repositories.



Äspö Hard Rock Laboratory - Sweden
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ASpo hard rock lab, in Sweden ()Since 2004, nwmo involved in this work to understand key processes in repsootory in crystalline rock setting :set up prototype repository under grou, aroudn 300 me, to demonstrate how repositories workFor examel, Demonstrating rettrievabiltiy of used fuel containers from repository . 



Mont Terri Project, Switzerland

Total of 15 International Partner Organizations
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Pictures fro Switzerland.  This is Mont Terri project.  Near Basel  Nwmo involved since 2008. Underground research and demo lab, built  about 500 me below, in sedimentary rock setting, geologiy properties similar to our southern Ontario sites being examined in siting processLarge number of coutnres working together on studies of-  siting work , understanding geological charactericicsEngineering safety assessments: different ways to emplace fuel containers, scientific work to test robustness of containers and - their characteristicsAlso hands on training facility.       School children visiting the underground facility



Greenland Analogue Project
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Another project nwmo participate in, is Greenland analogue project.Study Long term impacts: Looks at how glaciers affect groundwater flow , and water chemistry around a repository during glacial events – next ice agesOther partners sister orgs in Sweden, skb, and finland, posiva.  . All of these undertround labs  play important roles in ensuring that used fuel will be safety contained and isolated in a stable rock formationWhiteshell:  no photo, much intl cooperation for years undertground research lab.  In later years, Canada, France, Finland, Swekend cooperates on project related to sealing repositories once ready to be closed.   Helped define the technology intenratioally



U.N. IAEA Guidance 
and Oversight 
International Atomic 
Energy Agency:
• Issues standards and guidance 

documents

Joint Convention on the Safety 
of Spent Fuel Management
• Countries report against 

international treaty

• International peer reviews
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Each country is expected to proeed with its own national plan for underground repository. Do so in way that meets their own national regulators reuiremnts, specific policy, and societal expectations people may have.But at highest level, there is international oversight and guidance which sets out expectations for all to follow.  This is provided b the IAEA, arm of the United Nationa,s  located at UN complex in ViennaIAEA establishes safety standards and guidance documents.   National regulators then incorporate these standards into our regulations and directives for us to follow.IAEA also Administers intl Treaty.. Canada and mnay other countries are signatories to this international treaty on safety .    Commit to maintaining a high level of safety in mangemnet of spne t fuel and protecting people and environemtn....For all signatories, we must be part of a transparent international peer review process that occurs every 3 years. NWMO must attend as pat of Cannada’s delegatioin, to report on progress wtih implementing te APM project.    



Our international exchanges continue…
• Technical programs and demonstration
• Site selection
• Learning from Indigenous Knowledge
• Partnerships and community involvement
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Finally, our international exchanges continue - tthrough formal and informal dialogues for our  mutual learning,   NWMO remains interested in techngila program exchanges, sharing experiences with site selection    but  is fuller range of topics of interest to Canada and other countr as work out together how  move forward.  Eg:  important role of partnerships, and community invovlvmenet, And how we can respectually learn from indigenous knowedge. is Helpful to have forums dischsuss progress and range of effective processes being adopted around world to ensure meaningful involvement of those impacted by these projects.This photo is from an international exchange of couple of years ago, where  invited speakers from US and Canada tshared reflections on ATK in context of plans for used fuel management. Richard Arnold from US,Pahrump  Paiute TribeFormer ntl chief Phil Fontaine . Elder Fred Kelly, Joann e Barnaby, Dene Cultural InstituteUnderstanding how we might learn from indidenous knowledge as we proceed with our work very important to nwmo, Elders .  moving into this topic later today Whethr it is North America, Europe, Asia, - countries charged with developing safe plans for spent fuel are all interested in learning best practices and new ways of :Engaging people and  providing platform for learning Involving communities, exploring  potential for partnerships and working collaboratively with communities  how to embrace different world views in enriching programs. how we can ensure young people have seat  table , as this is very long term proejt ,  Young people will become decision makers of the future..  In closing , see this established history of co stronStrength positive,   sharing best practices, leveraging resources, 
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